(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
1 May 2003 (01.05.2003) 




PCT 



llllll II llll III II III I III II 1 111:11 III 

(10) International Publication Number 

WO 03/035225 Al 



(51) International Patent Classification 7 : B01D 53/26, 
E21B 43/01, F04D 29/10 // F25B 9/02 

(21) International Application Number: PCT/NO02/00384 

(22) International Filing Date: 23 October 2002 (23.10.2002) 

(25) Filing Language: Norwegian 

(26) Publication Language: English 



(30) Priority Data: 

20015199 



24 October 2001 (24.10.2001) NO 



(71) Applicant (for all designated States except US): 
KV^ERNER EUREKA AS [NO/NO]; Joseph Kellers vei 
20, N-3408 Tranby (NO). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): STINESSEN, Kjell, 

O. [NO/NO]; Svendsekroken 9D, N-3408 Tranby (NO). 



(74) Agent: LANGAN, Hans; Bryns Zacco AS, P.O. Box 765, 
Sentrum, N-0106 Oslo (NO). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ t EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page J 



~ (54) Title: METHOD FOR OPERATING A SUBMARINE, ROTATING DEVICE AND AN APPARATUS FOR SAID DEVICE 

iiil; (57) Abstract: Gas separated from the outlet (11) from a subsea compressor 

(1) is cooled utilising the Joule-Thomson effect before it is passed to the gas- 
filled electric drive motor (2) of the compressor (1). This ensures that there is 
dry gas in the motor (2) under all the conditions that will be encountered in the 
subsea station. 



IT) 

o 




WO 03/035225 Al IUHM1II1HNI1HIIIP 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— with international search report ance Notes on Codes and A bbreviations " appearing at the begin- 

ning of each regular issue of the PCT Gazette. 



WO 03/035225 



PCT/NO02/00384 



1 

Method for operating a submarine, rotating device and an 
apparatus for said device 

The invention relates to a method as disclosed in the preamble of the independent 
method claim. The invention also relates to an arrangement as disclosed in the 
preamble of the independent apparatus claim. 

The gas-filled electric motor must be kept as dry as possible to avoid corrosion as a 
result of the reaction between water and hydrogen sulphide and dilution of the lubricant 
with hydrocarbon condensate. These problems have been discussed in other documents 
including NO 1 72075 and NO 1 73 1 97, which describe respectively the use of a suitable 
dry foreign gas that is fed to the common pressure shell of a compressor and an 
electromotor, and the use of a part of the gas pressurised in a compressor as seal gas 
passed to the seals of the compressor and the gas atmosphere of the electromotor, with 
cooling of this branched-off gas en route to the device consisting of a compressor and 
its electromotor. 

The object of the present invention is to improve the last-mentioned, known method 
outlined above by ensuring that a cooled gas is provided which will remain dry during 
the subsequent heating in the device or motor, under all conditions and especially also 
during shutdowns and long-term stoppages (dew point control). During such stoppages 
the gas in the motor may be cooled to the seawater temperature, which typically can be 
in the range of +10° to -2°C. 

The known cooling during heat exchange with the surrounding seawater is, according to 
the invention, followed by a further cooling using the known Joule-Thomson effect. 
During the heat exchange with the seawater, the branched-off gas is cooled to about 
30°C, above the hydrate temperature, and during the subsequent throttling utilising the 
Joule-Thomson effect the gas temperature is brought down to zero and lower, for 
example minus 5°C. A cold gas of this kind will behave like a dry gas under all the 
conditions that will be encountered in the subsea station. 

According to the invention there is therefore proposed a method and an arrangement as 
defined in the independent claims. 

The invention will be described in more detail with reference to the schematic drawing, 
which shpws arrangement according to the invention. 
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The drawing shows a subsea station having a rotating device 1, for example, a 
compressor or a wet gas compressor, arranged in a common pressure shell 2 with an 
electromotor 3. For more details, reference is made to the aforementioned NO patents, 

5 although the invention is of course not limited specifically to such embodiments. The 
pressure shell 2 is supplied with dry gas from a circuit 4 comprising a line 5 which 
branches off from the outlet 1 1 of the device 1 . The line 5 runs to a heat exchanger 6, 
where the gas branched off through the line 5 is cooled in heat exchange with the 
surrounding seawater. After the cooler 6 there follows a throttle 7, where the already 

io cooled gas is cooled further utilising the known Joule-Thomson effect. After the 

throttle 7 there follows a scrubber 8, i.e., a cyclone, a filter, a precipitation chamber or 
the like, where as much liquid as possible is separated and removed from the cooled 
gas. From the scrubber 8 there runs a line 9 to the pressure shell 2. 

15 The hydrocarbon stream may, for example, have a pressure of 50 bar at the inlet 10 and 
a pressure of 1 00 bar at the outlet 1 1 . The pressure is reduced to 60 bar in the throttle 7. 
In the cooler 6 the gas temperature is reduced to about 30°C, i.e., above hydration 
temperature, and after the throttle the gas has a temperature close to minus 5°C. After 
the scrubbing in the scrubber 8, there will be a dry gas which will remain dry under all 

20 conditions, even during shutdowns and stoppages, provided that the scrubber is of some 
known type that removes water and hydrocarbon liquid in an effective manner. 
An optional injection 12 of a hydrate inhibitor is indicated upstream of the scrubber 8. 
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Patent claims 
1. 

A method for the operation of a subsea, rotating device for applying energy to a 
5 hydrocarbon stream, which device has an inlet and an outlet and is driven by a gas-filled 
electric motor whose gas atmosphere is supplied with gas that is separated from said 
outlet, cooled in heat exchange with surrounding seawater and scrubbed, characterised 
in that the separated and cooled gas prior to the scrubbing is throttled utilising the Joule- 
Thomson effect. 

10 

2. 

A method according to claim 1, characterised in that a hydrate inhibitor agent is added 
upstream of the scrubbing. 

15 3. 

An arrangement for a subsea, rotating device (1) for applying energy to a hydrocarbon 
stream, which device (1) has an inlet (10) and an outlet (1 1) for the hydrocarbon gas 
stream and is driven by a gas-filled electric motor (3), the gas atmosphere of the motor 
(3) being supplied with gas that is separated from said outlet (11), cooled in a heat 
20 exchanger (6) against the surrounding seawater and scrubbed in a scrubber (8), 
characterised in that between the heat exchanger (6) and the scrubber (8) there is 
provided a throttle (7) for the separated and, in the heat exchanger (6), cooled gas, 
which throttle (7) utilises the Joule-Thomson effect. 

25 4. 

An arrangement according to claim 3, characterised in that upstream of the scrubber (8) 
there is provided an injection device (12) for injecting a hydrate inhibitor into the 
separated gas. 
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